RNA amplification and transcriptional profiling for analysis of stem cell populations.
As stem cells constitute a rare cell pool, a global analysis of gene expression is typically not possible. Here, we use a T7-based RNA amplification method combined with high-density oligonucleotide array technology to analyze gene expression. We isolated RNA from ES cells (100-100,000 cells), subjected them to two rounds of amplification, and compared each sample using microarray analysis. RNA isolation and amplification was highly reproducible and sensitive for the analysis of low abundant transcripts. Greater than 93% of the transcripts expressed were changed less than 2-fold when comparing the results of amplified RNA (100 cells to 100,000 cells) to unamplified RNA (isolated from 1,000,000 cells). This transcriptional analysis resulted in minimal skewing of gene expression. Using this technology, we analyzed the genetic programs of ES cells, STO feeder cells, and adult cardiomyocytes. We conclude that these technologies can be applied to the analysis of the genetic programs of rare cell populations and ultimately this analysis will enhance our understanding of the regulatory mechanisms of stem cell populations.